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SEP  2  9  1979 


Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

I  am  forwardipg  to  you  a  copy  of  the  New  Durham  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner,  New  Hampshire  Fish 
&  Game  Department,  Concord,  New  Hampshire  03301. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 


Sincerely, 


Colonel,  Corps  of  Engineers 
Division  Engineer 


Incl 

As  stated 


This  Phase  I  Inspection  Report  on  New  Durham  Dam» 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 


Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


CcJ. 


S3?H  tf.  frCNZGAK,  JR.,  MEMBER 


tfa^er  Conocol  Branch 
Engineering  Division 


JOSEPH  A.  MCELROY,  MEMBER 
Foundation. &  Materials  Branch 
Engineering  Division 


4: 


CARNEY  M.*TERZIAN,  CHAIRMAN 
^.itef.  Structural  Section 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


55.  FRYAR  f 

Chief,  Engineering  Division 
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NH- 00345 
NEW  DURHAM  DAM 
NEW  DURHAM 

STRAFFORD  COUNTY,  NEW  HAMPSHIRE 
MERRYMEETING  RIVER 
November  16,  1978  (Field  Inspection) 

BRIEF  ASSESSMENT 

The  New  Durham  Dam  (also  known  as  Jones  Pond  Dam)  is  a  con¬ 
crete  gravity  dam  with  embankment  dikes  constructed  across  a 
narrow  channel  in  a  moderately  broad  section  of  the  Merry- 
meeting  River  valley.  The  main  concrete  structure  is  about 
103  feet  long,  the  embankment  is  about  50  feet  long,  and  the 
dam  is  about  21  feet  high.  A  70-foot  long  concrete  dike  is 
located  adjacent  to  the  Powder  Mill  Road  about  200- feet  west 
of  the  main  dam. 

Based  on  the  visual  inspection  and  past  operational  per¬ 
formance,  the  New  Durham  Dam  is  judged  to  be  in  fair  con¬ 
dition.  Major  concerns  regarding  long-term  safety  of  the 
structure  include  deterioration  of  the  controlled  outlet  works 
and  structural  cracking  through  the  west  end  of  the  dam. 

The  dam  is  classified  as  a  small  dam  having  a  high  hazard 
potential.  The  test  flood  is  the  Probable  Maximum  Flood 
(PMF).  The  total  design  spillway  capacity  of  2,050  cfs  is 
about  15  percent  of  the  routed  test  flood  outflow  of  13,900 
cfs.  The  test  flood  would  overtop  the  west  end  of  the  main 
dam  by  4.0  feet  and  the  east  end  by  3.7  feet.  The  dike  at 
Powder  Mills  Road  would  be  overtopped  by  about  5.2  feet.  The 
earth  embankment  section  at  the  east  end  of  the  dam  would  be 
susceptible  to  erosion  during  overtopping. 

The  recommendations  and  items  of  remedial  maintenance  and 
operation  presented  in  Section  7  should  be  implemented  within 
12  months  of  receipt  of  this  report  by  the  owner.  A 
registered  professional  engineer  should  be  retained  to 
evaluate  the  need  for  additional  spillway  capacity,  and  to 
design  the  following:  1)  required  spillway  modifications; 

2)  rehabilitation  of  the  controlled  outlet  works;  and  3) 
rehabilitation  of  the  cracked  section  at  the  west  end  of  the 
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dam.  Remedial  maintenance  includes  repair  of  concrete  surfaces, 
and  removal  of  trees  and  brush  from  the  embankment  section. 
Operating  procedures  should  include  monitoring  seepage  at  the 
toe  of  the  embankment  near  the  east  abutment  of  the  spillway, 
around  the  clock  surveillance  of  the  dam  during  periods  of 
anticipated  high  runoff,  and  a  formal  warning  system  for 
emergency  use. 


*  STANLEY  \ 


EDWARD  C.  JORDAN  CO. 
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Walker,  P.E. 


5  ProjecW  Officer 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  conditions  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point 
in  the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  the  spillway  test  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition. 

The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aide  in  determining  the  need 
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for  more  detailed  hydrologic  and  hydraulic  studies,  consi¬ 
dering  the' size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 

NEW  DURHAM  DAM 

SECTION  I 

PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority.  Public  Law  92367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  National  Program 
of  dam  inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has 
been  assigned  the  responsibility  of  supervising  the 
inspection  of  dams  within  the  New  England  Region. 
Edward  C.  Jordan  Co.,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  states  of  Maine  and  New 
Hampshire.  Authorization  and  notice  to  proceed  were 
issued  to  Edward  C.  Jordan  Company,  Inc.  under  a 
letter  of  December  1,  1978  from  Max  B.  Scheider, 
Colonel,  Corps  of  Engineers.  Contract  No. 
DACW3379C0017  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation 
of  non-Federal  dams  to  identify  conditions 
which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by  non- 
Federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate 
effective  dam  safety  programs  for  non-Federal 
dams. 

(3)  To  update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Location.  The  New  Durham  Dam  is  located  on  the 
Merrymeeting  River  in  the  town  of  New  Durham,  New 
Hampshire.  N  43°-26.8' ,  W  71 °-l 0. 7’ . 
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b.  Description  of  Dam  and  Appurtenances.  The  New 
Durham  Dam  is  a  concrete  gravity  structure  con¬ 
structed  across  a  narrow  stream  channel  in  a  moder¬ 
ately  broad  valley.  This  concrete  structure  is 
about  103  feet  long  and  21  feet  high.  At  the  east 
end  of  the  dam  is  an  earth  embankment  about  50  feet 
long.  The  main  dam  consists  of  a  66-foot  long  free 
overfall  spillway  with  flashboards,  a  5-foot  by  6- 
foot  stop  log  spillway,  and  48-inch  diameter  gated 
outlet.  A  70-foot  long  concrete  dike  is  located 
about  200  feet  west  of  the  main  dam  adjacent  to 
Powder  Mills  Road. 

Descriptive  sketches  of  the  dam  are  presented  in 
Appendix  B  of  this  report  and  photographs  taken 
during  the  inspection  are  presented  in  Appendix  C. 

Size  Classification.  The  New  Durham  Dam  is  classi¬ 
fied  as  a  small-sized  dam  based  on  both  storage 
capacity  (375  acre- feet)  and  height  (21  feet). 

According  to  the  Corps  of  Engineers  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams,"  a  dam 
having  a  capacity  of  less  than  1000  acre-feet  and  a 
height  of  less  than  40  feet  is  classified  as  a  small 
sized  dam. 

Hazard  Classification.  The  New  Durham  Dam  has  a 
high  hazard  potential.  Failure  of  the  dam  would 
cause  significant  damage  in  the  town  of  New  Durham 
located  approximately  0.8  miles  below  the  dam. 

River  stages  near  the  town  of  New  Durham  would  range 
from  7  to  9  feet  resulting  in  flood  depths  of  1  to  3 
feet  in  the  town.  Property  damage  would  occur  to 
approximately  15  residential  and  commercial  buildings. 
There  would  be  a  possibility  for  loss  of  life  in  the 
flooded  area. 

Ownership. 

Current  Owner:  New  Hampshire  Fish  &  Game  Department 

Attention:  Steven  Virgin 
Bridge  Street 

Concord,  New  Hampshire  03301 
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Previous  Owners: 


Name 


Approximate  Dates  of  Ownership 


Charles  M.  Bartlett 

May  1951  -  October  1958 

Public  Service  Company 

January  1946  -  May  1951 

of  New  Hampshire 

George  H.  Jones 

Prior  to  1946 

Operator. 

Frank  Alden 

Powder  Mills  Fish  Hatchery 
Merrymeeting  Road 
New  Durham,  New  Hampshire  03855 
Tel:  1-603-859-2041 

q.  Purpose  of  Dam.  The  New  Durham  Dam  was  formerly 
utilized  to  store  water  for  hydroelectric  power 
generation.  It  is  currently  used  to  maintain  the 
level  of  Jones  Pond  for  recreation. 

h.  Design  and  Construction  History.  No  information  was 

available  pertaining  to  original  design  and  construction 
or  any  post-construction  modifications  prior  to 
1963.  In  1963,  the  dam  underwent  a  major  reconstruc¬ 
tion,  including  replacement  of  the  former  stop  log 
spillway  with  a  concrete  free-overfal 1  spillway  with 
flashboards.  According  to  the  design  drawing  for 
the  reconstruction  of  the  dam  (see  Appendix  B) 
flashboards  are  designed  to  fail  when  the  reservoir 
water  surface  elevation  reaches  587.0  feet  (3  feet 
above  spillway  crest).  New  wingwalls  and  a  new  gate 
and  gate  house  were  constructed.  In  addition,  a  new 
5  foot  by  6  foot  stop  log  spillway  section  was 
constructed  adjacent  to  the  free  overall  spillway. 

No  further  reconstruction  has  apparently  occurred 
since  that  time. 


i . 


Normal  Operating  Procedure.  There  are  apparently  no 
formal  operating  procedures  for  the  dam.  The 
operator  reportedly  checks  the  facility  periodically 
and  adjusts  stop  logs  as  necessary  during  high 
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runoff  conditions.  The  New  Hampshire  Fish  and  Game 
Department  owns  and  operates  a  dam  at  Merrymeeting 
Lake  located  upstream  of  this  dam.  The  operator 
reportedly  coordinates  the  removal  of  stop  logs  at 
the  New  Durham  Dam  with  the  operation  of  the  upstream 
facility. 

1.3  PERTINENT  DATA 


a.  Drainage  Area.  The  drainage  area  above  the  New 
Durham  Dam  is  approximately  16.3  square  miles 
(10,400  acres).  The  flow  of  the  Merrymeeting  River 
is  regulated  by  the  Merrymeeting  Lake  Dam  located 
2.8  miles  upstream.  The  drainage  area  above  Merry- 
meeting  Lake  Dam  is  approximately  11.1  square  miles. 
Merrymeeting  Lake  has  a  surface  area  of  approxi¬ 
mately  1,100  acres  and  a  storage  capacity  of  19,500 
acre-feet  at  spillway  crest.  The  New  Durham  Dam 
watershed  is  primarily  forested  with  elevations 
ranging  from  1,490  feet  at  Caverly  Mountain  to  about 
567  feet  at  the  streambed  at  New  Durham  Dam. 

b.  Discharge  at  Dam  Site.  Discharges  from  the  New 
Durham  Dam  occur  at  both  the  free  overfall  spillway 
and  the  stop  log  spillway.  The  gated  outlet  also 
provides  discharge  capability,  however,  it  needs 
maintenance.  The  66- foot  long  free  overfall  spill¬ 
way  is  provided  with  flashboards.  As  stated  in 
Section  1 . 2. h. ,  the  flashboards  are  designed  to  fail 
when  reservoir  water  surface  elevation  reaches  587.0 
feet.  There  is  an  unlined  saddle  spillway  about  20 
feet  wide  on  the  east  side  of  the  dam  with  a  crest 
elevation  of  about  585.2  (MSL).  On  the  west  side  of 
the  dam  there  is  a  70- foot  long  dike  with  a  crest 
elevation  of  about  586.8  (MSL).  Water  overflowing 
the  dike  would  be  discharged  to  the  Powder  Mills 
Road.  The  following  discharges  were  estimated 
assuming  water  surface  at  top  of  dam  (elev.  =  588.0 
ft)  unless  otherwise  noted. 

(1)  Outlet  Works  -  48-inch  diameter  outlet  -  275 
cfs. 
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(2)  Stop  log  spillway  (with  all  stop  logs  removed) 
-  300  cfs. 

(3)  Uncontrolled  free  overfall  spillway  (without 
flashboards)  -  1,750  cfs. 

(4)  Saddle  spillway  east  of  dam  plus  dike  west  of 
dam  -  420  cfs. 

(5)  Maximum  past  flood  discharge  at  damsite  is 
unknown. 

(6)  Test  Flood  Discharge  -  13,900  cfs  at  elevation 
of  592.0  ft  MSL. 

(7)  Discharge  at  1/2  PMF  -  5,300  cfs  at  elevation 
of  589.6  ft  MSL. 


Elevation  (Feet  Above  MSL).  Survey  datum  elevations 
were  referenced  to  a  water  level  gauge  at  the  dam 
and  subsequently  converted  to  mean  sea  level  ele¬ 
vations  using  a  February,  1959  drawing  prepared  by 
the  New  Hampshire  Fish  and  Game  Department  when  the 
spillway  was  reconstructed  (see  Appendix  B). 

ITEM _ ELEVATION  ABOVE  MSL 


Free  overfall  spillway  crest 

584.0 

Streambed  at  centerline  of  dam 

566.8  + 

Top  of  dam  at  west  abutment 

588.0 

east  abutment 

588.3 

Top  of  earth  embankment 

Varies  from 

(east  of  spillway) 

to  588.3 

Top  of  concrete  dike  wall 

west  of  dam 

586.8 

Stop  log  spillway  crest 

581 .1 

Top  of  stop  logs 

585.7 

(at  time  of  inspection) 

Invert  of  controlled  outlet 

571.0  + 

Normal  water  surface  elevation 

585.9 

(top  of  flashboards) 

Maximum  tailwater 

Unknown 

PMF  pool 

592.0 

1/2  PMF  pool 

589.9 

Spillway  crest 

1.1 

Normal  water  surface  pool 

1.2 

Top  of  dam  (elev.  588.0) 

1.3 

Storage. 


ITEM _ STORAGE  (ACRE-FEET) 


Spillway  crest 

200 

Normal  water  surface  pool 

280 

Top  of  dam 

375 

PMF  pool 

640 

1/2  PMF  pool 

465 

Reservoir  Surface  Area. 


ITEM _ SURFACE  AREA  (ACRES) 


Spillway  crest 

40 

Normal  water  surface  pool 

60 

Top  of  dam 

80 

Dam. 

Type  -  Concrete  gravity  structure  with  earth  em¬ 
bankment  section  at  east  end. 

Length  -  The  concrete  structure  is  about  103  feet 
long;  the  earth  embankment  is  approximately  50  feet 
long. 

Height  -  Approximately  21  feet  (top  of  abutment  to 
downstream  bed). 
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Top  Width  -  See  plan  and  cross-section  sketches  in 
Appendix  B-l . 

Side  Slopes  -  See  Plan  and  cross-section  sketches  in 
Appendix  B-l . 

Zoning  -  Unknown. 

Impervious  Core  -  Unknown. 

Cutoff  -  Concrete  poured  to  bedrock  for  portions  of 
dam.  Cutoff  for  remaining  portions  is  unknown. 

Grout  Curtain  -  Unknown. 

Diversion  and  Regulating  Tunnel.  Not  applicable. 
Spillway. 

There  are  two  spillway  sections  as  follows: 

(1)  Type  :  Free  overfall  spillway  with  flashboards. 
Length  :  66  Feet 

Crest  Eelvation  :  585.9  feet  with  flashboards 

584.0  feet  without  flashboards 
Gates  ;  No  mechanically  or  electrically  operated 
gates. 

(2)  Type  :  Stop  log  spillway 
Length  :  5  feet 

Crest  Elevation  :  585.7  feet  (time  of  inspection) 
581.1  stop  logs  removed 

Gates  :  No  mechanically  or  electrically  operated 
gates. 

Upstream  Channel  -  The  reservoir  has  a  forested 
shoreline  with  flat  to  moderate  slopes  above  high 
water  line.  No  evidence  of  slope  failure  above  the 
reservoir  was  noted  during  the  visual  inspection. 
Because  of  pond  level,  the  amount  of  silting  could 
not  be  determined.  The  approach  channel  to  the 
spillway  was  clear  and  unobstructed. 

Downstream  Channel  -  The  streambed  is  composed  pri¬ 
marily  of  cobble  to  boulder  sized  bed  material.  The 
channel  is  about  25  feet  in  width.  The  overbank 
areas  are  heavily  forested  with  many  trees  over¬ 
hanging  the  banks.  The  streambed  had  scoured  suf- 
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ficiently  to  form  a  plunge  pool,  however,  the  scour 
did  not  appear  to  be  excessive. 

Regulating  Outlets. 


Invert  -  Gated  outlet:  571.0  feet 

Size  -  Gated  outlet:  4  ft.  diameter 

The  controlled  outlet  is  located  west  of  the  spill¬ 
way  section  of  the  dam.  It  consists  of  a  gatehouse 
containing  a  steel-lined  wood  stave  conduit.  This 
conduit  comprises  the  remnants  of  a  penstock  which 
formerly  carried  water  to  a  power  house  located 
downstream.  The  outlet  is  controlled  by  a  timber 
vertical  lift  gate. 

Control  Mechanism  -  The  mechanism  which  regulates 
the  controlled  outlet  is  operated  manually.  The 
equipment  appeared  to  need  lubrication  and  has  re¬ 
portedly  not  been  operated  for  several  years. 
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SECTION  2 


ENGINEERING  DATA 


2.1  DESIGN 


No  design  data  relative  to  original  construction  of  the 
New  Durham  Dam  are  available.  The  only  available  design 
data  for  the  dam  are  drawings  prepared  by  the  New  Hamp¬ 
shire  Fish  and  Game  Department  for  reconstruction  of  the 
dam  in  about  1963.  These  drawings  are  referenced  in 
Appendix  B. 

2.2  CONSTRUCTION 


No  engineering  data  regarding  the  original  construction 
or  reconstruction  of  the  dam  are  available. 

2.3  OPERATION 


No  engineering  data  pertinent  to  operation  of  the  dam  are 
available. 

2.4  EVALUATION 


a.  Availability.  Drawings  of  the  damsite  and  the  1963 
renovations  are  available.  However,  detailed  design 
drawings  and  backup  data  are  not  available. 

b.  Adequacy.  Although  some  drawings  are  available, 
they  are  inadequate  for  an  in-depth  review  of  the 
design  and  construction  of  the  New  Durham  Dam.  The 
assessment  is  therefore  based  primarily  on  visual 
inspection,  performance  history,  and  engineering 
judgment. 

c.  Validity.  Because  of  the  limited  design  data 
available,  no  assessment  can  be  made  of  its  vali¬ 
dity. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General.  The  New  Durham  Dam  is  a  103-foot  long 
concrete  gravity  structure  with  an  earth  embankment 
section  about  50  feet  long  at  its  east  end.  It 
closes  a  narrow  stream  channel  in  a  moderately  broad 
valley.  The  dam  appears  to  be  founded  partially  on 
bedrock  and  partially  on  soil.  A  small  earth 
embankment  and  concrete  dike  closes  a  saddle  located 
adjacent  to  Powder  Mills  Road  west  of  the  dam. 

b.  Dam. 

(1)  Structural  -  The  dam  appears  to  be  in  generally 
good  condition  except  in  the  area  of  the  con¬ 
trolled  outlet.  See  Appendix  A  for  detailed 
inspection  notes  and  Appendix  C  for  photographs 
The  inspection  resulted  in  the  following  major 
findings: 

(a)  In  the  section  west  of  the  gated  outlet 
there  are  two  major  structural  cracks 
through  the  concrete  dam.  These  cracks 
extend  through  the  dam  to  the  downstream 
face.  Another  crack  was  observed  above 
the  outlet  conduit  in  the  downstream  face 
of  the  dam  (see  photograph  1). 

(b)  The  downstream  face  of  the  controlled 
outlet  section  is  spalled  and  eroded  to  a 
depth  of  2  to  3  feet  near  the  toe.  Rein¬ 
forcing  steel  is  exposed.  See  Photograph 
3. 

(c)  The  upstream  face  of  the  outlet  section  is 
spalled  and  cracked  at  and  below  normal 
pond  level  (see  Photograph  5).  Heavy 
leakage  (on  the  order  of  250  gpm)  is 
occurring  through  this  deteriorated  area 
into  the  vertical  passage  from  the  gate¬ 
house  down  to  the  outlet  conduit.  See 
Photographs  4  through  7. 
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(d)  The  junction  between  the  east  abutment  and 
embankment  section  appears  to  be  in  fair 
condition  but  some  seepage  is  occurring  at 
the  toe  of  the  dam  in  this  area.  Some 
erosion  has  also  occurred  at  this  junction 
on  the  upstream  face.  See  Photograph  8. 

(e)  Seepage  is  occurring  through  the  bedrock 
west  of  the  west  abutment. 

(f)  The  embankment  slopes  are  tree  and  brush 
covered  with  only  limited  erosion  resis¬ 
tant  ground  cover  vegetation. 

(2)  Hydraulics  -  Hydraulic  control  of  the  reservoir's 
water  surface  is  provided  by  a  stop  log  spill¬ 
way  at  the  west  end  of  the  dam  and  the  flash- 
boards  of  the  free  overfall  spillway.  A  concrete 
dike  located  west  of  the  main  dam  keeps  water 
from  flowing  out  on  to  the  Powder  Mills  Road 
when  the  water  surface  elevation  is  less  than 
about  586.8  ft.  The  low  level  controlled  out¬ 
let  has  a  timber  gate  with  a  manually  operated 
lift  mechanism.  Although  considered  operable, 
the  outlet  works  control  mechanism  is  in  need 
of  lubrication  and  maintenance.  At  the  time  of 
inspection,  there  was  approximately  one  foot  of 
freeboard  at  the  concrete  dike  adjacent  to  the 
Powder  Mills  Road.  During  high  flow  conditions 
the  the  unlined  saddle  spillway  east  of  the  dam 
would  be  overtopped  prior  to  failure  of  the 
designed-to-fail  flashboards  of  the  free 
overfall  spillway.  Failure  of  the  flashboards 
would  occur  at  approximately  the  same  time  as 
overflow  of  the  dike  on  Powder  Mills  Road. 

Appurtenant  Structures.  Not  applicable. 

Reservoir  Area.  The  reservoir  shoreline  is  pri¬ 
marily  forested  with  flat  to  moderate  slopes  above 
high  water  line.  No  evidence  of  slope  failure  above 
the  reservoir  was  observed  during  the  inspection. 

The  Powder  Mills  Road  runs  along  the  west  shore  of 
the  reservoir.  At  points  the  road  is  only  2  to  3 
feet  above  normal  water  surface  of  the  reservoir. 
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Several  cabins  are  located  in  the  vicinity  of  the 
reservoi r. 

e.  Downstream  Channel .  The  channel  of  the  Merrymeeting 
River  below  the  New  Durham  Dam  is  composed  of  cobble 
to  boulder  sized  bed  material  and  averages  about  25 
feet  wide.  The  overbank  areas  are  heavily  forested 
with  many  trees  overhanging  the  stream. 

3.2  EVALUATION 


Based  on  the  visual  inspection  findings,  the  dam  appears 
to  be  in  fair  condition.  It  appears  that  major  rehabili¬ 
tation  of  the  controlled  outlet  structure  and  the  cracked 
section  at  the  westerly  end  of  the  dam  is  necessary  to 
assure  its  long-term  safety.  Other  elements  of  the  dam 
appear  to  be  in  generally  good  condition.  The  seepage 
occurring  at  the  downstream  toe  of  the  easterly  abutment 
should  be  monitored,  however,  and  the  unlined  saddle 
spillway  in  the  east  embankment  should  be  raised  to  top 
of  dam  elevation. 
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SECTION  4 


OPERATING  PROCEDURES 


4.1  PROCEDURES 


No  written  operating  procedures  for  the  New  Durham  Dam 
are  available.  The  dam  is  operated  to  maintain  the  level 
of  Jones  Pond  at  or  near  normal  pool  elevation.  The 
operator  of  the  dam  is  the  superintendent  of  the  Powder 
Mills  Fish  Hatchery,  which  is  located  about  two  miles 
upstream  of  the  dam.  He  reportedly  checks  the  dam  periodi¬ 
cally  and  manually  removes  stop  logs  at  the  structure  in 
anticipation  of  high  flows.  The  New  Hampshire  Fish  and 
Game  Department  owns  and  operates  the  Merrymeeting  Lake 
Dam  which  is  located  about  2.8  miles  upstream.  No  operat¬ 
ing  records  are  available. 

4.2  MAINTENANCE  OF  DAM 


Maintenance  of  the  dam  is  apparently  on  an  as-needed 
basis.  The  spillway  portion  of  the  dam  and  the  stop  log 
section  are  apparently  maintained  in  good  condition.  The 
gated  outlet  structure  is  in  need  of  extensive  maintenance 
and  repair  and  should  not  be  used  for  discharge  until  the 
repairs  are  made.  The  embankment  section  at  the  east  end 
of  the  dam  also  needs  maintenance.  No  maintenance  records 
are  available. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  controlled  outlet  gate  lift  mechanism  appears  to  need 
cleaning  and  lubrication.  The  gate  was  not  operated 
during  inspection  and  reportedly  had  not  been  operated 
for  several  years.  Due  to  lack  of  use  and  proper  maintenance, 
the  gated  outlet  may  not  operate  as  designed  at  the 
present  time.  Stop  logs  and  flashboards  were  observed 
to  be  in  good  repair. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 


No  formal  warning  system  is  known  to  be  in  effect  at  the 
New  Durham  Dam. 
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4.5  EVALUATION 


The  New  Durham  Dam  appears  to  need  a  more  thorough 
maintenance  program.  Rehabilitative  maintenance  is 
particularly  needed  for  the  controlled  outlet  works. 
Maintenance  or  operating  records  are  apparently  not  kept 
There  is  no  formal  warning  system  in  effect  for  this  dam 
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SECTION  5 

HYDROLOGIC/ HYDRAULIC 


EVALUATION  OF  FEATURES 

a.  General.  The  New  Durham  Dam  is  a  concrete  gravity 
dam  with  a  free  overfall  spillway.  About  66  feet  of 
the  spillway  is  furnished  with  flashboards  and  about 
5  feet  consists  of  a  stop  log  bay.  The  dam  was  ori¬ 
ginally  used  to  impound  water  for  power  generation 
and  a  gated  outlet  works  located  at  the  west  end  of 
the  dam  regulated  discharge  to  a  wood  stave  penstock. 
The  penstock  has  been  removed  and  the  headworks  now 
forms  the  low  level  controlled  outlet.  The  dam  is 
currently  used  to  maintain  the  normal  pool  elevation 
of  the  reservoir  which  is  used  for  recreation.  The 
New  Hampshire  Fish  and  Game  Department  is  the  current 
owner  and  operator  of  the  dam.  Flashboards  are  used 
to  maintain  water  surface  at  approximate  elevation 
of  586.0  feet  (2  feet  above  spillway  crest). 

The  flow  of  the  Merrymeeting  River  is  regulated  by 
Merrymeeting  Lake  Dam  located  about  2.8  miles  up¬ 
stream  of  the  New  Durham  Dam.  Merrymeeting  Lake  Dam 
is  also  owned  and  operated  by  the  New  Hampshire  Fish 
and  Game  Department. 

During  high  flow  conditions,  the  dike  adjacent  to 
Powder  Mills  Road  and  the  unlined  saddle  spillway 
east  of  the  dam  would  be  overtopped  prior  to  the 
reservoir  water  surface  reaching  the  crest  of  the 
dam. 


•.  .ft 


Design  Data.  No  original  hydrologic  or  hydraulic 
design  data  were  available.  The  February,  1959 
design  drawing  for  the  reconstruction  of  the  dam 
(see  Appendix  B)  indicates  that  the  spillway  crest 
was  to  be  raised  4  feet  and  that  designed-to-fail 
flashboards  were  to  be  provided  along  the  reconstructed 
free  overfall  spillway. 

Experience  Data.  No  information  regarding  past 
overtopping  or  other  notable  hydrologic  events  was 
available.  The  present  spillway  was  constructed  in 
1963  to  replace  a  stop  log  spillway. 
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Visual  Observations.  The  water  level  at  the  New 
Durham  Dam  can  be  controlled  by  either  the  stop  log 
spillway  or  the  free  overfall  spillway.  The  free 
overfall  spillway  is  provided  with  2  feet  of  designed- 
to-fail  flashboards.  A  gated  outlet  located  at  the 
west  end  of  the  dam  is  considered  operable  but 
requires  substantial  maintenance.  No  evidence  of 
damage  caused  by  overtopping  of  the  dam  was  observed 
during  the  field  inspection.  The  following  conditions 
describing  the  hydraulic  characteristics  of  the  dam 
were  noted:  (1 )  the  downstream  face  and  crest  of 
concrete  spillway  were  in  good  condition;  (2)  at 
normal  water  surface  (586.0)  less  than  one  foot  of 
freeboard  exists  at  the  concrete  dike  located  near 
Powder  Mills  Road  west  of  the  dam;  and  (3)  no 
significant  scour  was  noted  in  the  downstream  channel, 
except  at  the  plunge  pool. 

e.  Test  Flood  Analysis.  The  New  Durham  Dam  is  classi¬ 
fied  as  having  a  high  hazard  potential.  Based  on 
Corps  of  Engineers  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams,"  the  spillway  test  flood 
is  the  probable  maximum  flood  (PMF).  The  drainage 
area  above  the  New  Durham  Dam  consists  of  about  16.3 
square  miles  of  rolling  to  mountainous  terrain.  The 
drainage  area  above  the  Merrymeeting  Lake  Dam  is 
11.1  square  miles.  The  PMF  flow  above  Merrymeeting 
Lake  was  estimated  to  be  18,300  cfs.  This  PMF  flow 
was  routed  through  Merrymeeting  Lake  and  added  to 
the  PMF  flow  from  the  remaining  drainage  area  (5.2 
sq.  mi.)  above  New  Durham  Dam  to  yield  the  PMF 
inflow  to  New  Durham  Dam.  The  very  limited  surcharge 
storage  capacity  of  the  New  Durham  Dam  has  no  signifi¬ 
cant  effect  on  the  PMF  peak  inflow.  The  PMF  outflow 
at  the  New  Durham  Dam  was  estimated  to  be  13,900 
cfs.  The  1/2  PMF  outflow  from  New  Durham  Dam  was 
estimated  to  be  5,300  cfs.  The  total  spillway 
capacity  (stop  log  outlet  plus  free  overfall)  is 
about  15%  of  the  PMF  peak  flow.  During  the  PMF 
event,  the  dam  would  be  overtopped  by  about  4.0  feet 
at  the  west  abutment  and  gate  house  and  about  3.7 
feet  at  the  earth  embankment  east  of  the  dam.  The 
dike  by  Powder  Mills  Road  would  be  overtopped  by 
about  5.2  feet. 
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f.  Dam  Failure  Analysis.  To  determine  the  hazard 

classification  of  the  New  Durham  Dam,  the  potential 
impact  of  failure  of  the  dam  at  maximum  pool  was 
assessed.  The  failure  analysis  relied  upon  the  rule 
of  thumb  guidance  outlined  in  an  attachment  to  ETL 
1100-2-234.  Peak  discharge  rates  which  might  occur 
downstream  from  the  dam  from  a  breach  of  the  earth 
embankment  east  of  the  spillway  section  of  the  dam 
has  been  estimated. 

The  flood  peak  at  the  dam  from  failure  was  computed 
to  be  about  7,400  cfs  which  would  result  in  a  flood 
wave  of  12  to  14  feet  just  below  the  dam.  Flow  just 
prior  to  failure  would  be  about  2,500  cfs  with  a 
tail  water  depth  of  about  5  to  6  feet.  It  would 
take  the  reservoir  approximately  75  minutes  to 
empty.  At  the  town  of  New  Durham  (about  4,000  feet 
below  the  dam),  the  peak  flow  would  be  reduced  to 
approximately  5,000  cfs  resulting  in  a  river  stage 
of  about  7  to  9  feet.  Some  flooding  in  the  town  of 
New  Durham  would  be  expected.  Approximately  15 
residential  and  commercial  buildings  located  on  and 
near  N.H.  Route  11  could  experience  flooding  to  a 
depth  of  1  to  3  feet.  There  would  be  a  chance  for 
the  loss  of  life  in  this  area. 


The  earth  embankment  section  at  the  east  end  of  the 
dam  and  the  dike  by  Powder  Mill  Road  would  be  suscep¬ 
tible  to  erosion  during  overtopping  conditions. 
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SECTION  6 


STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations.  Based  on  the  visual  obser¬ 
vations,  the  New  Durham  Dam  appears  to  be  in  fair 
condition.  The  concrete  has  deteriorated  in  the 
controlled  outlet  structure  and  the  section  at  the 
westerly  end  of  the  dam  is  cracked.  Structural 
cracking,  spalling,  and  erosion  are  evident  in 
the  westerly  portion  of  the  dam.  Heavy  leakage 

is  occurring  through  the  upstream  face  into  the 
vertical  passage  from  the  gatehouse  to  the  outlet 
conduit.  Some  seepage  is  occurring  through  the 
easterly  abutment  at  the  junction  between  the  con¬ 
crete  abutment  and  embankment.  In  general,  the 
other  elements  of  the  dam  appear  to  be  in  good  con¬ 
dition. 

b.  Design  and  Construction  Data.  No  data  concerning 
original  design  or  construction  was  available. 

c.  Operating  Records.  None  available. 

d.  Post-Construction  Changes.  Major  rehabil itative 
construction  was  performed  on  the  structure  in  1963. 
At  that  time,  according  to  the  1959  reconstruction 
design  drawing  (see  Appendix  B),  the  original  stop 
log  spillway  was  removed  and  the  concrete  spillway 
crest  was  raised  four  feet.  The  new  spillway  section 
consists  of  a  66-foot  free  overfall  section  with 
designed-to-fail  flashboards  and  a  5-foot  stop  log 
bay.  At  that  time  the  penstock  which  previously 
carried  water  to  a  downstream  powerhouse  was  removed. 
The  penstock  side  works  then  became  a  controlled 
outlet  facility  discharging  at  the  downstream  face 

of  the  dam. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic 
Zone  No.  2  and  in  accordance  with  recommended  Phase 
I  Guidelines,  does  not  warrant  seismic  analysis. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


DAM  ASSESSMENT 

a.  Condition.  The  New  Durham  Dam  is  judged  to  be  in 
fair  condition  based  on  the  visual  inspection.  The 
major  concerns  relative  to  the  dam's  physical  condi¬ 
tion  are  as  follows: 

(1)  there  is  significant  deterioration  of  the 
controlled  outlet  works  section  of  the  dam  and 
the  outlet  conduit. 

(2)  there  are  cracks  through  the  dam  west  of  the 
outlet  works. 

(3)  high  spillway  discharges  could  cause  extensive 
scour  at  the  downstream  toe  because  of  the  lack 
of  control  of  energy  dissipation. 

(4)  low  (unlined  saddle)  area  adjacent  to  the 
easterly  embankment  section  would  be  susceptible 
to  erosion  if  overtopped. 

(5)  there  is  seepage  at  the  toe  of  the  earth 
embankment  at  the  junction  with  the  east 
abutment. 

(6)  there  is  a  lack  of  erosion  protection  on  dike 
by  Powder  Mill  Road. 

(7)  spillway  capacity  is  insufficient. 

b.  Adequacy  of  Information.  The  information  available 
is  such  that  the  assessment  of  the  condition  of  the 
dam  must  be  based  primarily  on  the  visual  inspec¬ 
tion,  the  past  operational  performance  of  the  dam, 
and  engineering  judgment. 

c.  Urgency.  The  recommendations  and  remedial  measures 
outlined  below  should  be  implemented  within  12 
months  of  receipt  of  this  report  by  the  owner. 

d.  Need  for  Additional  Investigation.  Additional 
investigation  is  not  considered  necessary  for  the  current 
assessment. 
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7.2  RECOMMENDATIONS 


The  following  should  be  evaluated  by  a  registered  professional 
engineer  and  mitigating  measures  inplemented  as  found 
necessary. 


(1)  The  need  for  additional  spillway  capacity. 

(2)  The  need  for  energy  dissipator  at  base  of  spillway. 

(3)  The  rehabilitation  of  the  controlled  outlet. 

(4)  Repair  or  reconstruction  of  the  cracked  section  of 
the  dam  west  of  the  outlet  structure. 

(5)  Provision  for  erosion  control  on  the  downstream  side 
of  the  dike  by  Powder  Mill  Road. 

7.3  1  EMEDIAL  MEASURES 


a.  Operating  and  Maintenance  Procedures.  A  program  of 
regular  inspection  and  maintenance  of  the  dam 
should  be  implemented  and  a  record  of  these  acti¬ 
vities  should  be  kept.  The  following  specific 
maintenance  and  operating  procedures  should  be  im¬ 
plemented: 

(1)  Clear  trees  and  bushes  from  the  embankment. 

(2)  Repair  eroded  area  on  upstream  face  of  embank¬ 
ment  adjacent  to  east  abutment. 

(3)  Raise  the  easterly  embankment  to  a  uniform 
grade,  level  the  top  of  the  east  abutment, 
closing  the  unlined  saddle  spillway  and  es¬ 
tablish  and  maintain  an  erosion  resistant  sur¬ 
face. 

(4)  Re-establish  the  serviceability  of  controlled 
outlet  gateworks. 

(5)  Monitor  the  seepage  occurring  at  the  toe  of  the 
embankment  adjacent  to  the  east  abutment  and 
take  appropriate  mitigating  measures  should  an 
increase  in  flow  or  erosion  occur. 
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(6)  Provide  around-the-clock  surveillance  during 
periods  of  anticipated  high  runoff. 

(7)  Develop  a  formal  warning  system  and  implement 
it  in  the  event  of  an  emergency. 

(8)  Have  inspections  of  the  dam  made  by  a  registered 
professional  engineer  once  every  year. 

7.4  ALTERNATIVES 


An  alternative  to  implementing  the  recommendations  and 
remedial  measures  outlined  above  would  be  the  removal  of 
the  dam. 
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VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 

PROJECT  New  Durham  Dam _  DATE  11/16/78 

TIME  A.M. _ 

WEATHER  Sunny,  cool 


PARTY: 

1 .  Stephen  Cole 

6. 

W.S.  ELEV. _ 

U.S.  DN.S 

2. 

7. 

3. 

David  Nyman 

8. 

4. 

T.  Noonan 

9. 

5. 

D.  Lane 

10. 

PROJECT  FEATURE 

INSPECTED  BY 

REMARKS 

1. 

Geotechnical 

Cole 

2. 

Structural 

Cole,  Devine, 

Nyman 

3. 

Civil 

Nyman 

■ 

Hydraul ics/Hydroloqy 

Devine 

5. 

Photoqraphy 

Nyman,  Devine 

6._ 

Survey 

Noonan,  Lane 

Review  (11/30/78) _ Walker,  Horstmann _ 

There  were  5  to  6  inches  of  snow  on  the  ground  and  ice  on  the  pond, 

11/30/78.  No  significant  differences  in  the  condition  of  the  dam  were 
observed. 


NOTE:  See  Supplementary  Inspection  Notes  Following  Checklist 
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INSPECTION  CHECKLIST 


PROJECT  New  Durham  Dam 
PROJECT  FEATURE  Embankment 
DISCIPLINE  Geotechnical 


DATE  1 1/16/78 

NAME  Cole 

NAME 


AREA  EVALUATED 


CONDITIONS 


DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Vegetation 


588  down  to  586  +  (MSL) 

586  +  (MSL) 

Unknown 

None 

Turf,  brush,  trees 

None 

None 

Good 

Good 

Some  erosion  and  seepage  at  toe 
of  east  abutment 

None 

None 

Minor  erosion  near  east  abutment 
Trees,  brush 
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AREA  EVALUATED 


CONDITIONS 


DAM  EMBANKMENT  (cont. ) 

Rock  Slope  Protection  -  Riprap  None 

Failures 

Unusual  Embankment  or  Downstream  Seepage  at  dike  toe  near  east 

Seepage  training  wall 


Piping  or  Boils 

None 

Foundation  Drainage  Features 

None 

Toe  Drains 

None 

Instrumentation  System 

None 
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INSPECTION  CHECKLIST 


PROJECT  New  Durham  Dam _  DATE  11/16/78 

PROJECT  FEATURE  Intake  Structure/Channel  NAME  Cole,  Nyman 

DISCIPLINE  Structural,  Geotechnical  NAME  Devine _ 

Hydraul ics/Hydrology 


AREA  EVALUATED  CONDITION 


OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 

a.  Approach  Channel 
Slope  Conditions 
Bottom  Conditions 
Rock  SI  ides  or  Falls 
Log  Boom 

Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

b.  Intake  Structure 
Condition  of  Concrete 
Stop  Logs  and  Slots 


Flat,  shore  of  reservoir 

Some  silt,  unobstructed 

None 

None 

None 

N/A 

N/A 

Concrete  spalled  2  to  6  inches 
deep 
None 
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INSPECTION  CHECKLIST 


PROJECT  New  Durham  Dam 

DATE _ 

11/16/78 

PROJECT  FEATURE  Control  Tower 

NAME _ 

Cole,  Nyman 

DISCIPLINE  Structural,  Geotechnical 

NAME 

Devine 

Hydraul ics/Hydrology 

AREA  EVALUATED 

OUTLET  WORKS  -  CONTROL  TOMER 

a.  Masonry  and  Structural 
General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of  Concrete 

Any  Seepage  or  Efflorescence 

Joint  A1 ignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 
Ai r  Vents 

Float  Wells 
Gate  Hoist 
El evator 


CONDITION 


Poor 

Poor 

Severe,  many  areas 

On  downstream  face,  near  toe 

Some  lime  stain 

Heavy  leakage  into  observation 
port,  some  efflorescence  at 
joints  and  cracks 

Okay 

Gate  appears  tight,  leakage  into 
upstream  face  of  chamber 

Two  major  cracks  through  section 

Gate  guides  and  exposed  steel 
rusted 


None 

Hone 

Gate  hoist  appears  okay,  needs 
lubrication 
N/A 
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AREA  EVALUATED 


OUTLET  WORKS  -  CONTROL  TOWER  (cont.) 


Hydraulic  System 

N/A 

Service  Gates 

Gate 

Emergency  Gates 

Lightning  Protection  System 

N/A 

Emergency  Power  System 

N/A 

Wiring  and  Lighting  System 

None 

CONDITIONS 


appears  sound 

H 
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INSPECTION  CHECKLIST 


PROJECT  New  Durham  Dam 

DATE 

11/16/78 

PROJECT  FEATURE  Transition  &  Conduit 

NAME 

Cole,  Nyman 

.  • 

•  . 

DISCIPLINE  Structural,  Geotechnical 

NAME 

Devine 

Hydraul ics/Hydrology 

'/•V-V* 

AREA  EVALUATED 

CONDITION 

• 

• 

OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

Wood  stave  steel  lined  conduit 

(former  penstock  to  downstream 

power 

station)  badly  rusted 

• 

• 

General  Condition  of  Concrete 

N/A 

• 

Rust  or  Staining  on  Concrete 

N/A 

Spal 1 ing 

N/A 

Erosion  or  Cavitation 

None 

• 

• 

Cracking 

None 

V  *•  V 

Alignment  of  Monoliths 

N/A 

A1 ignment  of  Joints 

N/A 

• 

• 

Numbering  of  Monoliths 

N/A 

-v-v-v 

1  V-  -'-V 


r 


•  • 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  New  Durham  Dam 

DATE  11/16/78 

3 

PROJECT  FEATURE  Outlet  Structure/Channel 

NAME  Cole,  Nyman 

• 

» 

DISCIPLINE  Structural,  Geotechnical 

NAME  Devine 

.V-  V-  ■*  **  .* 

*  . 

Hydraul ics/Hydrology 

1 

AREA  EVALUATED 

CONDITION 

h 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 

OUTLET  CHANNEL 

General  Condition  of  Concrete 

Poor 

• 

; 

Rust  or  Staining 

Some  lime  stain 

Spal 1 ing 

Erosion  or  Cavitation 

Severe  spalling  near  conduit 
outlet,  2  to  3  feet  deep  near 
toe  of  structure 

Erosion  of  spall 

• 

r  M 

Visible  Reinforcing 

Near  outlet  of  conduit 

i 

Any  Seepage  or  Efflorescence 

Some  seepage  around  conduit 

K.' 

Condition  at  Joints 

Okay,  some  efflorescence 

•  v- 

Drain  holes 

None 

.**  .**  -  • 

A 

Channel 

“  i  “ 

f. 

Loose  Rock  or  Trees  Overhanging 

Channel 

Trees  in  channel 

• 

Condition  of  Discharge  Channel 

Appears  okay,  no  major  scour 

• 

| 

■*.  .  *  •*.*  •*.’ 

• 

A 

• 
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INSPECTION  CHECKLIST 


•  • 


L 

PROJECT  New  Durham  Dam 

DATE  11/16/78 

— 

— - 

m 

PROJECT  FEATURE  Spill  wav 

NAME  Cole,  Nyman 

9 

• 

y 

DISCIPLINE  Structural,  Geotechnical 

NAME  Devine 

Hydraul ics/Hydrology 

A 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

• 

• 

General  Condition 

Good,  unobstructed 

.  *- 

- 

Loose  Rock  Overhanging  Channel 

None 

• 

• 

. 

Trees  Overhanging  Channel 

None 

Floor  of  Approach  Channel 

Some  silt,  unobstructed 

i 

b.  Weir  and  Training  Walls 

’  • 

.. 

General  Condition  of  Concrete 

East  wall  good,  west  wall  fair 

-V.; 

Rust  or  Staining 

Some  efflorescence 

> 

Spal 1 ing 

Minor 

• 

Any  Visible  Reinforcing 

None 

Any  Seepage  or  Efflorescence 

None 

Drain  Holes 

None 

• 

• 

c.  Discharge  Channel 

General  Condition 

Good,  no  scour 

Loose  Rock  Overhanging  Channel 

None 

_  • 

t 

Trees  Overhanging  Channel 

Trees  in  channel 

Floor  of  Channel 

Bedrock,  cobbles,  boulders 

■ 

Other  Obstructions 

Some  debris  downstream 

.  • 

• 
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INSPECTION  CHECKLIST 


PROJECT  New  Durham  Dam _  DATE  11/16/78 

PROJECT  FEATURE  Service  Bridge _  NAME  Cole,  Nyman 

DISCIPLINE  Structural _  NAME 


AREA  EVALUATED  CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Superstructure  NOT  APPLICABLE 

Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Under  Side  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Rai lings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  &  Backwall 


•  • 
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SUPPLEMENTARY  INSPECTION  NOTES 


NEW  DURHAM  DAM 
NEW  DURHAM,  NEW  HAMPSHIRE 

APPENDIX  A 

CONCRETE  STRUCTURES  IN  GENERAL 


a.  Concrete  Surfaces.  Generally  the  concrete  surfaces 
of  the  New  Durham  Dam  are  in  good  condition  showing 
evidence  of  little  or  no  erosion  or  spalling.  Some 
areas  however,  particularly  around  the  gated  outlet, 
are  severely  weathered  and  spalled  and  large  voids 
exist. 

b.  Structural  Cracking.  In  the  section  west  of  the 
gated  outlet  there  are  two  major  structural  cracks 
through  the  concrete  dam.  These  cracks  extend 
through  the  dam  to  the  downstream  face.  Another 
crack  was  observed  above  the  outlet  conduit  in  the 
downstream  face  of  the  dam. 

c.  Movement  -  Horizontal  and  Vertical  Alignment.  No 
evidence  of  movement  of  the  structure  was  observed. 
The  horizontal  and  vertical  alignment  appears  true 
to  line  and  grade. 

d.  Junctions.  The  junction  between  the  east  abutment 
of  the  dam  and  the  earth  embankment  to  the  east  has 
undergone  some  erosion  along  the  upstream  edge  of 
the  embankment.  Some  minor  seepage  is  occurring  at 
the  downstream  toe  of  the  embankment,  adjacent  to 
the  east  training  wall.  The  junction  between  the 
spillway  and  the  gated  outlet  section  of  the  dam 
appears  to  be  sound.  The  junction  between  the 
westerly  abutment  and  the  earth  or  bedrock  to  the 
west  appears  to  be  good;  however,  some  seepage  is 
occurring. 

e.  Drains.  No  drains  were  observed  in  any  portion  of 
the  structure. 

f.  Water  Passages.  The  spillway  section  of  the  dam  was 
found  to  be  in  good  condition  with  little  or  no 
erosion  apparent. 
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g.  Seepage  or  Leakage.  Some  minor  seepage  (estimated 
to  be  1  to  2  gpm)  was  observed  to  be  occurring  at 
the  downstream  toe  of  the  east  abutment  training 
wall.  Some  minor  erosion  has  occurred  at  the  toe  of 
this  training  wall  apparently  due  to  this  seepage. 

No  seepage  was  observed  along  the  toe  of  the  spill¬ 
way.  A  large  amount  of  leakage  is  occurring  through 
the  dam  into  the  vertical  passage  which  runs  from 
the  gatehouse  to  the  outlet  conduit.  This  leakage 
appears  to  be  coming  through  a  structural  crack  from 
the  upstream  face  of  the  dam.  Leakage  was  estimated 
to  be  in  excess  of  250  gpm  in  this  area.  Seepage 
was  also  observed  along  the  westerly  abutment  of  the 
concrete-rock  interface.  Substantial  seepage  was 
also  occurring  through  the  bedrock  west  of  the 
westerly  abutment  of  the  dam. 

h.  Monolith  Joints  and  Construction  Joints.  All  con¬ 
struction  joints  observed  in  the  structure  appeared 
to  be  tight  and  no  movement  or  distress  was  ob¬ 
served.  However,  some  efflorescence  has  developed 
at  several  of  the  joints  in  the  gated  control 
structure.  The  concrete  to  bedrock  joint  at  the 
west  end  of  the  dam  is  open  on  the  downstream  face 
about  one  to  two  inches.  Minor  seepage  is  occurring 
at  this  joint,  and  the  opening  is  likely  due  to 
weathering. 

i.  Foundation.  The  easterly  and  westerly  abutments  of 
the  dam  appear  to  be  founded  on  bedrock.  The  middle 
portion  of  the  dam  may  or  may  not  be  founded  directly 
on  bedrock.  Based  on  visual  observations  no  foun¬ 
dation  distress  is  apparent. 

j.  Abutments.  Some  erosion  has  occurred  at  the  east¬ 
erly  abutment  and  seepage  is  occurring  at  the  toe  of 
the  dam  in  this  area.  The  westerly  abutment  of  the 
dam  is  founded  directly  on  bedrock.  The  bedrock 
appears  to  be  significantly  fractured  and  substantial 
seepage  is  occurring  through  it. 

EMBANKMENT  STRUCTURES 


The  only  embankment  portion  of  the  dam  is  on  the  easterly 
end  of  the  dam.  It  is  about  50  feet  in  length. 

a.  Settlement.  No  settlement  or  evidence  of  localized 
depressions  was  observed. 
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b.  Slope  Stabil ity.  The  downstream  face  of  the  em¬ 
bankment  slope  is  tree  and  brush  covered  and  appears 
stable.  The  upstream  slope  is  also  tree  and  brush 
covered.  Some  erosion  has  occurred  at  the  edge 

of  the  pond.  The  earth  embankment  appears  stable. 

c.  Seepage.  No  seepage  was  observed  downstream  of  the 
earth  embankment  except  at  the  junction  with  the 
concrete  abutment  at  the  east  end  of  the  spillway. 

d.  Drainage  Systems.  None. 

e.  Slope  Protection.  No  rip-rap  exists  on  the  up¬ 
stream  slope  of  the  embankment  portion  of  the  dam. 

No  serious  erosion  has  occurred,  however. 


SPILLWAY  STRUCTURES 


The  spillway  consists  of  a  concrete  free  overfall  wier 

with  flashboards,  and  a  section  with  stop  logs. 

a.  Control  Gates  and  Operating  Machinery.  There  are 
no  spillway  control  gates.  A  stop  log  outlet 
exists  at  the  west  end  of  the  spillway. 

b.  Unlined  Saddle  Spillways.  There  is  very  little 
freeboard  at  the  dam  and  an  unlined  saddle  spill¬ 
way  exists  east  of  the  embankment  section  of  the 
dam.  No  erosion  in  this  area  is  evident,  however. 

A  saddle  spillway  also  exists  west  of  the  dam  near 
the  Powder  Mills  Road.  This  saddle  has  a  concrete 
dike  wall  and  although  it  appears  that  it  has  been 
overtopped,  no  serious  erosion  has  occurred.  There 
is  some  seepage  through  the  west  dike. 

c.  Approach  and  Outlet  Channel.  The  approach  channel 
to  the  spillway  appears  to  be  clear  and  unob¬ 
structed.  The  outlet  channel  has  many  trees  and 
some  debris  in  it. 

d.  Stilling  Basin.  The  stilling  basin  is  a  combination 
of  a  plunge  pool  which  has  developed  over  the  life 
of  the  structure  and  a  horizontal  apron.  No  serious 
scour  or  erosion  was  observed. 


A-l  3 


New  Durham  Dam 


OUTLET  WORKS 

The  outlet  of  the  dam  consists  of  a  gated  4-foot  diameter 

conduit.  The  conduit  is  a  wood  stave  pipe  with  a  steel 

lining.  This  outlet  comprises  the  remnants  of  a  former 

penstock  to  a  downstream  power  generating  station. 

a.  Intake  Structure.  The  intake  structure  could  not  be 
examined  due  to  the  depth  of  headwater.  It  appeared 
that  this  area  was  clear  and  unobstructed.  There  is 
a  trash  rack  upstream  of  the  inlet.  Little  or  no 
debris  had  accumulated  on  the  trash  rack. 

b.  Operating  and  Emergency  Control  Gates.  The  operating 
equipment  for  the  gated  outlet  appeared  to  be  in 
fair  condition.  It  was  reported  that  the  equipment 
has  not  been  used  in  several  years.  It  was  noted 
that  the  equipment  is  not  lubricated  and  it  appears 
that  it  would  be  difficult  to  operate  the  gate. 

c.  Conduits,  Sluiceways  and  Water  Passages.  The  steel 
lined  wood  stave  pipe  which  makes  up  the  outlet 
conduit  was  found  to  be  in  very  poor  condition.  The 
interior  surface  of  the  pipe  was  badly  corroded  and 
the  wood  stave  portion  of  the  pipe  has  deteriorated. 

d.  Stilling  Basin.  The  stilling  basin  consists  of  the 
channel  downstream  of  the  dam.  No  serious  erosion 
or  scour  was  observed. 

e.  Approach  and  Outlet  Channels.  The  approach  and 
outlet  channels  to  the  outlet  works  are  the  reser¬ 
voir  and  the  downstream  channel,  respectively. 

These  are  discussed  in  Sections  6  and  7  below. 

f.  Drawdown  Facilities.  During  low  to  normal  flow 
conditions,  the  gated  outlet  works  can  be  used  to 
drawdown  the  water  surface  of  the  reservoir.  How¬ 
ever,  considerable  maintenance  to  the  outlet  works 
is  required  before  they  can  be  used  in  normal  oper¬ 
ating  procedures.  The  stop  log  spillway  can  be  used 
to  drawdown  the  water  surface  elevation  below  the 
free  overfall  spillway  to  allow  maintenance  of  the 
spillway  crest. 
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5.  RESERVOIR 


a.  Shoreline.  No  active  or  inactive  landslide  areas 
were  observed.  Chance  of  slope  failure  above  high 
water  appeared  minimal.  Powder  Mills  Road  along  the 
west  shore  has  only  about  1  to  1-1/2  feet  of  freeboard 
in  some  places. 

b.  Sedimentation.  The  extent  of  sedimentation  could 
not  be  definitively  determined  during  the  field  in¬ 
spection.  However,  the  sediment  accumulation  does 
not  impede  flow  to  the  spillway  sections. 

c.  Potential  Upstream  Hazard  Area.  The  small  amount  of 
freeboard  existing  between  the  normal  water  surface 
elevation  (586.0  ft)  and  the  Powder  Mills  Road 
creates  a  potential  for  flooding  along  the  road. 

d.  Watershed  Runoff  Potential.  No  significant  changes 
in  watershed  runoff  potential  are  expected  to  occur 
in  the  near  future. 

6.  DOWNSTREAM  CHANNEL 

The  channel  of  the  Merrymeeting  River  below  the  New 
Durham  Dam  is  composed  of  cobble  to  boulder  sized  bed 
material  and  averages  about  25  feet  wide.  The  overbank 
areas  are  heavily  forested  with  many  trees  overhanging 
the  stream. 

7.  OPERATING  AND  MAINTENANCE  FEATURES 

a.  Reservoir  Regulation  Plan.  Although  no  formal  plan 
was  disclosed,  an  attempt  is  made  to  keep  the  reser¬ 
voir  water  surface  elevation  close  to  normal  pool 
(elev.  586  ft)  by  adjusting  stop  log  height. 

b.  Maintenance.  The  concrete  in  the  area  of  the  con¬ 
trolled  outlet  has  deteriorated  seriously  and  lacks 
maintenance.  The  gate  works  also  appear  to  lack 
maintenance. 
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APPENDIX  B 


ENGINEERING  DATA 


This  appendix  lists  the  engineering  data  collected  from 
project  records  and  other  sources  of  data  developed  as  a 
result  of  the  visual  inspection.  The  contents  of  this 
appendix  are  listed  below. 

Appendix 
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GENERAL  PROJECT  DATA 

I.  The  following  material  relative  to  the  New  Durham  Dam  is 
on  file  at  the  New  Hampshire  Fish  and  Game  Department 
offices  in  Concord,  New  Hampshire. 

A.  Site  Plans:  Showing  right-of-way  for  former  pen¬ 
stock  through  Bickford  land  and  Jones  land. 

B.  Drawing  No.  E-49-A  "Reconstruction-Jones  Dam"  Fish 
and  Game  Department  (February  1959). 

II.  The  following  material  is  available  at  the  office  of  the 
New  Hampshire  Water  Resources  Board,  37  Pleasant  Street, 
Concord,  New  Hampshire: 

A.  Periodic  inspection  reports,  copies  of  which  are 
attached  as  Appendix  B-2  of  this  report. 

B.  Photographs  taken  of  dam  at  various  times  during  the 
period  1934  to  present. 

C.  Miscellaneous  correspondence  and  survey  data. 

III.  The  following  plan,  profile  and  cross-section  sketches  of 
the  dam  were  developed  from  a  limited  stadia  survey 
performed  during  visual  inspection,  field  notes  taken  by 
inspection  team  members,  and  photographs  taken  during  the 
visual  inspection. 
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PAST  INSPECTION  REPORTS 

Attached  are  copies  of  inspection  reports  pertaining  to  the 
New  Durham  Dam  on  file  with  the  New  Hampshire  Water  Resources 
Board  in  Concord,  N.H. 
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To  the  Public  Service  Commission: 
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N.  H.  WATER  RESOURCES  BOARD 
Concord,  II.  H.  03301 


DAM  SAFETY  INSPECTION  REFORT  FORM 


Town:  M  < 

Inspected  by: 


) _ PH  -  ,-r’t/W 


Dam  Number: 
Date :  G 


*  O  2. 


19~)$ 


Local  name  of  dam  or  water  body: 
Owner:  M  I  \  “U 


Address: 


C  (  c  t-tj 


Owner  was/was  net- interviewed  during  inspection. 
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_ sq.  mi.  £ 

_Acre,  Storage_ 


f^  .<7  f W  JTl  ^ 

Ac -Ft.  Max.  Head  I  ^  Ft. 
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Lifting  apparatus _ 
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Suggested  reinspection  date: 
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V"  a. - ; 


WAiER  bESlTRCES  BOARD 


SITE  EVALUATION'  DATA 


OWNER: 


MAILING  ADDRESS : 
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SITE  LOCATION  (TOWN  OR  CITY) 


NAME  OF  STREAM  OR  WATER30DY : 


_ M-P  D:>. 


<r  mm 


,rj) 
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A  i  T.-r 
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HEIGHT  OF  (PROPOSED,  EXISTING)  DAM  1 9  LENGTH  C'J  jL 

TYPE  OF  (PROPOSED,  EXISTING)  STRUCTURE _ 


DRAINAGE  AREA 


(5,6  b\\  POND  AREA  3  A 


AVAILABLE  ARTIFICIAL  STORAGE:  PERMANENT: 


TEMPORARY : 


EXISTING  DEVELOPMENT  DOWNSTREAM  OF  (PROPOSED,  EXISTING)  STRUCTURE 


TOTAL  I  ^0  0  /\  f 


POTENTIAL  DEVELOPMENT  DOWNSTREAM  OF  (PROPOSED,  EXISTING)  STRUCTURE, 


POTENTIAL  DAMAGE  DOWNSTREAM  OF  STRUCTURE  ( EXPLAIN  IN  DETAIL  AND  INCLUDE  ANY  POTEN¬ 
TIAL  LOSS  OF  LIFE  ESTIMATE) _ 
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PHOTOGRAPHS 

The  following  are  photographs  referenced  in  this  report.  See 
Plan  in  Appendix  B-l  for  photograph  locations  and  orientations. 
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CHANNEL  DOWNSTREAM  OF  DAM 
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VIEW  UPSTREAM  FROM  GATEHOUSE 


DIKE  WITH  CONCRETE  WALL  AT  ROADSIDE 
ABOUT  200  FEET  WEST  OF  NEW  DURHAM  DAM 
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DOWNSTREAM  VIEW  OF  BRIDGE  0.7  MILES  DOWNSTREAM 


FROM  NEW  DURHAM  DAM 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 

Hydrologic  computations  pertinent  to  this  investigation  are 
attached.  The  following  figure  shows  the  Merrymeeting  River 
watershed  at  the  New  Durham  Dam. 
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La  k  £  ootfco^j 


£E^Ai»J|»OC. 


05. M  RATt- 

Foe.  PMF 


FACTOK.  FOiE  CACt  OF 
S'tliJtMeo*Ji'2^"no»J  ov  P&Kts 
DOE-  TO  ROUTikJCr 


PMF  =  l3,8fcO  CFS  ~  13,900  CFS 


(4  PMF  =  1,832  CFS  «•  (.6)(5^Xlfc5:>^5^ 

=  5 , 24f  CF5 


PROJECT 


COMP  BY 

JTD 

CHK  BY 


JOB  NO.  6 

20?41-Ot 

DATE 


/-9-7f 


Spi/JuO0L(  Capac/hj  of  Ale <x)  Durham  Dam 

The.  spilhoMj  of  AJen)  Durham  Dam  has  hu>e>  distmei  sections  .  One.  is  a. 
Srop-lo^j  section  ujrth  insert  aJ~  S&U  -fit.  unth  dimensions  of  S’Ju>td*~  Dj 

(e  '  /ujh  .  The  other  IS.  a*  free,  o verfc.ll  sech an  (oh  feet  unde. .  Free,  overfall 
opilluxuj  oresf  eUscuhon  is  -384-.0  ft .  7 op  of  dorr,  is  a/  eJevahor)  3S&.0  ft. 
There,  ujas  two  feet  of  f hast  board  placed  on  top  of  M«  zpillwcuj  ad  die  rare, 
of  inspector.  .  The.  flas k boa rd  is  supported  desiyned"h)'ftii/  flasfrods . 

ft-  CapoLuhj  of  acted  zpilhoam  section 


Flea 

(ft) 

H 

(fn 

d 

L 

at)  . 

Q 

(  ft* life) 

SBO 

S30.3 

S$f  o 

F 

o.t- 

2.53 

S-0 

3.3 

S9Z-0 

0.9 

Z.iZ 

II.  2 

S8Z.F 

/.  4 

2M- 

m 

22. 

533.0 

J-5 

2- 70 

It 

35 

SPiuwA'f  cnssT  dBf.O 

2.? 

2.89 

11 

S&S.D 

3.9 

3.05 

II 7 

SBb.O 

4.9 

3.32. 

V 

iSo 

SB7.0 

5-9 

3.32. 

** 

238 

-rtfPor  SB3-0 

0-9 

3.3Z 

•• 

50/ 

589.0 

7.9 

#1 

M 

3L9 

590.0 

8.9 

*« 

44-/ 

ff  Kira  r  BroJer ,* tlandbook  af  tfy 

c/i-olix/isz  *  S/\ cfh 

£</.  Aon^  ToJdc  S-J,  pjS~40 

JOB  NO. 


B.  CetqtaciZtj  of  fret.  ovtrfaJI  sptl/toatj 


Eicu. 


m 


TOP  op  &)rri 


sb<ho 

SZd.O 
S86.0 
SB  7.0 
ssto 

S89.0 

sjo.o 

S9I-0 

S3  a.o 

J93.o 

S9+.0 

J9S.O 

596.0 

S970 

596.0 

599. e> 

600.  o 


O 

1.0 

z.o 

3.0 

4-0 
So 
6  0 
7.0 
6.0 
9.o 

JO. O 

//.  o 
120 

IZ. O 
1*0 
/s.o 
li-0 


z.(*4- 

2.7  <o 
3.o& 
3,32- 


O 

/7H- 
S/S 
1,0#* 
1,7+2. 
2,+3S 
3.201 
^03+ 
+  9Z& 
S.ttl 
4,867 
7,9+U 

lOjZof 

>2,633 


tt  /Sr^  '  Sjit+tr f  *llo>d Look,  of  /1/c/ra.uhrz  t  Jb-Ut  S-3  ,p3S--40  ,  Snctb  Edition 

The.  qoJcd  outlet  uxtrks  to-lhe.  +* (f>  outlet  sleeve  /s  considered  operable.  but  requires 

Considerable.  maintenance,  to  ensure,  fts  dote.  operation-..  Jts  mnx<  mum  discharge. 
eapoibihlu  /s~30Qces>  fir  Pd\F  eievt,  non  Ft  no  ,s  a>usixe. go  nusicuOincnur. 

C..  The.  etO  foot  section  of  tip  of  torn  eo  uieat  tide,  of  dam 

—  o>i/l  act  os  a.  broad  -  Creeled  soetr  *>>th  <st  /C*  section  AaVmq  cc 
bread  it  of  5.5  f+  and  a.  to'  section  having  •.  bread  lh  of  to 

,  u  (s**.  •!***)  Citx  tLnj 


PROJECT 

7'c n  -  sp/tfutay  cf/sefcrje*, 

t Jet,)  Shirk*  m  bo  tn 


JOB  NO. 
2h17l  -Ob 


1-/5 -71 


£>•)  Lhschorye.  O/tr  do  m  thrccjh  non  -spdhoaij  reckons  ( OttcLund  Pleul) 

Tit  A/eoj  JfurJ.a.n  /dan,  ,s  constructed  m  a.  narrouj  Vai/eu  sexton  of  tic. 
fllernjmeedi  n»  ifl/ver-  .  The.  eJevodion  xt  fop  of  don't  is  5B3 ,  0  ft,  Ft  70  food  /one 
dike.  is  /oc&Jtd  ujesf  of  the.  darn  near  ffle.  hyhujeuj  /tQ-dina  to  filer  rum** fe¬ 
rn  cj  Lak o  .  The.  lop  of  -the.  difee*  is  ad  eJtv  5~8C .  8  ft  (  /.z.  ft*/  liu&r 
Ai  an  /op  of  dorr) J.  The.  fvd/u>ay  is  esftma  fed  to  ke.  of  edtit.  S&9.5  ad  Me 
dike.  (  or  2,  feet  k<j/er  A-on  flu.  dike.  ).  The.  cross  -  section  across  !/*.  bp  of  den) 
sicoon  feJoui  teas  derived  from  field  inspection  notes  and  flSSS  (pjods 


Looking  Upstream 
/Jor  TO  SC  rut 


* » 'v.  *  GL 

c*'b 


*$*  id 

v  i  1 


j_r  L 


j 


I  ax# 


df. 


L  X  f  J 


V  163'  - 'H'— >1 17  (f -zo  ■  >H  2.5'— 

Cam  , 


<—  33'-»W*-V— >  <—  135- 


58/.'' 


■Jo - 9  <-  2a '-»*-!  s'-* 


rhsuo.e,  ffouJ  over  AOo -op/ /laiay  suctions  JS  yaverned  ty  /Mannings  ejjafion  *  g-  /  V84  fl/fe  ^ 
fer  s/ope,.ose  areraje.  vajfoy  rbpc  in  vi&nityofdam  (for*.  US6S  *  ,  O/Z  * 

(from  CO/do-Jr  SbOft  to  JtyQfh  ~  ft-) 

fltann/njs  >7"  UaAres  :  n  .  M 

rood  -  .  Q/(*  fdnrjf  dro/tr ,  tJ&ndfcnk  0/  HydnaJus  t  for  '  Concrete,  -  tired  cfa, ted. p)  7- 
other  *  ,/00  ( &tsyn  of  5*ta.H  tt*ms  {  &o>etu<  of decUmo.  h^osar./y  577)  - 

(6od/<j  ofctreeded  fy  Small  flees  J 

.  L  .  J  /-UQ&/  !  43  I  o  \  o  \  0*7*1  c  I  <r  ^  I  r-\  I 


..  .g/gy_  _ 
S83.0 


**/» 

fit 

p 

/e 

*.* 

td-  9  , 

2/4 

l<*4- 

/.io5 

1-194- 

'ii 

/6.2-f 

H55 

Z7S 

/-SS8 

1.7/43 

/8.oJ/t 

m 

3/1 

2-7.12. 

1-736 

/9.5-ff 

1.073 

351 

2-181 

2-0  73 

ZO-te^ 

t,*4bb 

•4H 

3-51,1 

Z.  333 

Zl-l1* 

Hzz 

2- tel 3 

2J.5 U 

Z,iV 

¥33 

5-2-1) 

3,633 

@567  \  *  73 
P-IZI, 


In  co leal oh 


PROJECT 


|WTT“ 

JOB  NO. 

idium 

1019 

DATE 

A/ecu  Durham  Dan )  —  drca.  / Capoai-j  Corves 
J,  Rrea.  acsomphons 

assure  c.  df-ttu  oo  OSGS  map  dsrreoponds  So  eJe.vaf>on  ■dBG.  O  fS.  sJn/cf 
,<  hhe,  hop  of  slop  Jtjs  of'  +he.  old  c/arn  (uSGG  map  dales!  /?i"7,  condor 
■fion  chants  ho  d<x> v  kjan  m  l9^3j . 

Elz-O  drea. 

«0  (ft') 

f!eS.  0  0  from  recons frvcfon  drawing  1/HE6 

SSO.  0  ?-3ac  from  OS&S  map 

S8G.0  C/  *C  *  “ 

(oOo ,  o  273  ac. 


2.  Ca.paahes  of  tJsoj  Dor! i*>r>  lb, 


SZ.S.0 

fQo.o 


AK.&A. 


'CapaciW 


CKPMi\rf 
(at  '  ) 

1 5oo 


•  • 


EDWARD  C.  JORDAN  CO., 


PROJECT 

bn  ry) 

aJ'/MXS  AU4-IC5 


in y 

JTJ> 

CHK  BY 

3TB 


JOB  NO. 

20  79?  -56 
DATE 

/ -15-79 


Sroro  ">c  -  DizcAcutici.  KoJoh 

✓  J 

5^/^  Joj  ~p,])  vay  tree  f  o-i  6 

£/es/ 

(fi) 

ons-ktpz. 

\Je.\r  -  SB/.  J 

Surcko  rye. 

oq. 

f  C.npac.tky 

OWf'faxnd 
FCt> U3 
(eft) 

*  //O  *  -r 

f 

//u*o  ^  (  j 

_£/A3c4oi-jC. 
(rf<  ) 

lob^l 

b/sckaycii. 

CchY 

SSL  0 

| 

0 

0 

0 

S&z.O 

20 

/  1 

Ji 

583.0 

SO 

35 

55 

S9>4.0 

90 

71 

7/ 

sss.o 

12  0 

2.91 

29/ 

S8(,.0 

/  (t>0 

25 

09S 

720 

SSI.  0 

>90 

9* 

42S4 

6*69 

S8Q.O 

250 

2,095 

2,460 

589-0 

200 

!,oZS 

2,  856 

3,093 

S90.0 

540 

2,50+ 

3,  792 

6,296 

S9I.0 

930 

4,754 

4,84 O 

9,599 

59  Z.  0 

530 

7,7o  7 

5,752 

>3,559 

573.  0 

050 

//,  65J 

7/76 

J  8,829 

5?4.0 

790 

'6,370 

8,95(0 

24,  826 

595. 0 

99-0 

S9b.  0 

1,1  40 

597.0 

IS  9-0 . 

- . —  •  •  - 

--  . . 

59b  o 

46/0 

_  . . 

>599.  0 

2,09  0 

■ 

6oo  .  o 

2,5iO 

i—i _ : _ 

1 _ 

EDWARD  C.  JORDAN  CO*,  INC. 


ADJECT 

COMP  BY 

JOB  NO. 

,  F-VJ  OvJ  (2.  H  k  fvk  A/\ 

9VEfR.T0Pp.U6.  'PaTE.UT.kC^ 

ZOTPP - O® 

CHK  BY 

Bin 

DATE 

1  -2.V  7<? 

H£i4>4T  -'.OtASO  PMF  FlOuJ  OF  |3,=tCocFS  =  S9Z.01 

5toR,  -  530  A-F  -  S50  *12.  *  .6/  tM 

10,432. 

Qpz.  =  1 3900  / 1  -  .61--  \  =  13 ,4-50  CFS 

V  *9  / 

SjRCHA&fot  t'.eiO-rtT  "TO  P*=-S  QpZ.  *  S91*9  PT 

Stop t  =  S'Z.o  a-f  -  .  60  ik) 

e  1 5,460  CFS 

•'*  EFFECT  Or  3>L)BCHABfct  STOKES,  )USl(ok)iF)cAk)r  (okli.'f  Z°L  CHamGe) 


PMF  =  13,900  CFS  (S  £UL\J  5<T2.0FT  MtL 

HE-Ubi-IT  OF  OVERropPiue.  OF  u)EST  PA£T  OF  £>Atr)  (Ecev 
S&&.o)  -  592.0-  582).  O  *  4.0  FT  >  M5i&ht  of 
oVERtopf*.  Ob  of  cast  Earth  eivvbaijrk'CjOt  =  5^2.0- 
sse.3  =  3.7  FT 


1'z  pmf  =  5j264cfc  (®  ecev  See. Co 

MS.ife'Af  of  o\ei2TopP'*o&  of  uiest  paet  of  pom  =  1.6  ft 

“  East  earth  SH&AUFw&kTr  *  t .  3  ft. 


D-l  5 


PROJECT 

t  /c  vJ  L>uR.HA/y)  Z)Arn 

m  FAiLUR-L  HflJACfZiS 


DPjrn  FQit-U&E  ^KlALVSlS 


(ftlM'JKll 


O’TD 


JOB  NO. 
50799  -o4> 


DATE 

/- Z9-7? 


(i  )  5TOSA6E  At  of  FAILURE  =  375  Ac.- ft, 

(z)  Peak  failure  OlttfcovJ;  Qpi 

Qpi  =  £  Wb  Vg“  Y03/z  ,  Wb  =  3 OFT  a 

27  ;  F* 

,  3/a  East  u)ih&ih  Act, 


=  _8  (3o Xsz.ztyta.q)'' 

27 

=  4,820  CFS 


^  Wjj  =  3 Oft  a' som i /OGr  a 

FAiCufeg.  OF  THE 
^  East  u)iKifei>oAcc  ea^tm  em9ao 
mekjt.  From  the  aeotmekit 
to  a  dist>.kice_  of  3o  ft 

EAST  or  we  A80TF\£k)T t  THE 
EAKTH  E-MBNaXME  hJT  i-US  A 
RELAT7\i£E'(  Ai/MSROcO 
BREADTH  ,  FuKTHeR  EAST 
ALoM<=>  THE  EMBAHKUEFTT, 

The  Breapta  WiDeinIo 
COfJS(DERABi_Y  . 

%  =  588.3  -  567. 4  =  2oV 


(3)  FLOW  at  T»Mt  OF  FAlLUgE  \a)iTH  STOPLOSS  OF 
oateo  5p>luha^  im  place  (wat:  SOP  @  ssb.s) 

.  overlanp  -a  Pam  o/eisrovlh. 

Q  (uM&ArTHD  ^P\LU+ikY)  ~  2,565  CPS 
Q  (FA)CURE)  =  4,820  CFS 

Q  Ctotau  )  =  7,385  cfs 


(4)  Flow  at  max.  Capao-tY  of  dam 
O  (dam)  “  2, 89o  cfs 

Q  (fa^u<)  -  4*820  cfs 

Q  (TbTAL.;  =  7,7)0  CFS 


(5)  Time  for  £ec.se\/oiR.  to  empty  j  T 


T  *  12,1  S 

/c  Qp 


'2- 1  (  375 
yz.(73gs; 


=  1.23  HRS  r 


E 


(lOCMED  1  >400  ft  PF/.Ov  )  RFGf-fFVOlP  JUST  ACOV£  Fom Oj 
(eifn/t>  E5TiMA.-ri>  reow  osccs  quadJ 
LOOkIMG  UPSTREAM 


EDWARD  C.  JORDAN  CO.,  INC. 


JOB  NO. 

2c- m-  Ck 


DATE 

1-29-  79 


0  $ 

sP  V 

to  in 


j  nJ-  tv  (M 


rJ  CD  oO  5 

u!  *  <D  -  N 
!  Iff  Np  INI 


Oio‘  S 


o  o  O  O  o 
KT  00  on  \s  r* 


-I  in  o  o 

\  K) 


Q  O  O  O  o 
Nj  No  »v)  K)  NT 


rr  O  o  o 

'-L  On  r~ 


rsl  /\l  —  l\l 


p.  i  r-~  u-  I"-  \F 


Ls  ^“^Tn 
rr;  k>  r~  oo  r*- 

rsj  ^  IM  CJn 


f-y  S? 

O'  —  o 


£  ,  o 

<0  F 
d-  Nl ' 

-  fn 


^  cr  c?N  ov 


?.  V)  ,Q  —  <o  on 

■p  ur  LH  m  in  in 


m  »0  .9  ^  <0 


UT  ^  £ 
A  >o  V) 


PROJECT 


ig^n 

JOB  NO. 

Zcf?-^  -06 

CHK  BY 

6TB 

DATE 

1-29-79 

Czccz  **  |  (l,40O  FT.  5ELOU3  pAnn  ) 

5  -  375  Ac- ft 

*  7,385  CFS  trial  sta&s  -  549a  ft  or.  7.1  ft 

V,  =  1535  *  i4oo  =  49  Ac -ft 

43,5bO 

cjz  =  735)5  A  -  49  \  =  k,4l2CF5 

\  37 5  ) 

\JL  «  1570  *  |400  =  44  Ac- FT 

43,5feO 

VAve  =  46 .  5  Ac  -  ft 

Q,  =  7335A-  *  6,470  CFC 

V  375/ 

STASc  ®  6.7  FT 

C.SO.CS  ~  SECTION  ^2  (/'->4,OOD  FT  SeltcO  Dam) 

5  =  375  Ac- Ft 
=  6,470  CFS 

V,  ~  (  1,76.4  +  1,380  )  *  2,600  ~  Ac-Fr 

V  2  /  43,5&0 

^  -  6470  =  *4,84  8)  CFS 

\JZ  ~  f  1368-r  I  100  )  x  Z600  *  74  Ac- Ft. 

\  2-  /  43,560 

VAvc  =  84  Ac  -Ft 

-  QA7o(\  -  _5£L  N  =  -^021  CFS 
V  375  y 

‘Saxse  -  536,  3-  528,0  =  6,  3  f=t 


•  • 


•  • 


•  • 


•  • 


D-l  9 


Mt 


NH  FISH  AND  GAME  OEHT 


•  • 


V 


•  •  • 


-1. 


